ABSTRACT
Introduction
The platypnea-orthodeoxia syndrome is a serious condition in which venous blood bypasses the lungs. 
Case Report
A female neonate, birth weight 2240 g, body length 46 cm, head circumference 32 cm, was born to a healthy 41-yearold woman (secundipara, quadrigravida) in the 34 6/7 week of gestation after spontaneous rupture of membranes. The delivery itself was uncomplicated. Apgar scores were 9 / 9 at one and five minutes, respectively. Two hours after birth she became cyanotic, tachypnoeic and required progressively higher concentrations of oxygen. She was intubated nine hours after birth. Conventional mechanical ventilation was initiated with FiO 2 1.0. Therapy with inhalation of nitric oxide (NO) 20 parts per million (ppm) was started immediately. The first chest film, taken after intubation, showed a reti-culogranular appearance of the lungs. She received two doses of the synthetic surfactant Curosurf (100 mg/kg of body weight). Group B streptococci (GBS) were isolated from blood culture. She was placed on a regimen of ampicylin and gentamicin. Her mean arterial blood pressure was 33 mmHg >4.39 kPa@, heart rate approximately 160 beats per minute and urine output 2.5 ml/kg/hour. Blood oxygen saturation did not reach values above 90% despite a FiO 2 of 1.0. The first ultrasound of the heart showed a structurally normal heart with signs of minor pulmonary valve insufficiency. For the next two days she remained on FiO 2 1.0, with oxygen saturations between 80 to 90%. She was hemodynamically stable, with good urine output (2.8 ml/kg/h) and without inotropic support. On day four, arterial blood oxygen saturation dropped to below 80% on FiO 2 1.0, 20 ppm of nitric oxide, and controlled mechanical ventilation. She also became hemodynamically unstable. The lungs felt highly compliant on hand bagging. Because of profound hypoxemia, extracorporeal membrane oxygenation (ECMO) was considered. She was transferred to the ECMO centre. Epinephrine and dopamine were started. Her circulatory condition temporarily improved. Ultrasound of the heart, performed by an experienced paediatric cardiologist, showed dominant interatrial right to left (R-L) shunting of blood streaming through a patent foramen ovale (PFO). The heart appeared otherwise normal, with good contractility of both ventricles and no signs of pulmonary artery hypertension (PAH). The chest film showed lungs with normally positioned right and left hemidiaphragms (figure1). After admission to an ECMO centre, conventional ventilation on FiO 2 1.0, inotropes / vasopressors and prostaglandin E1, together with NO 20 ppm, were continued. Finally, complete reversal of the R-L shunt occurred, with rapid improvement in oxygenation and decreasing need for high FiO 2 . Subsequently her clinical condition improved within two days. Epinephrine and norepinephrine were withdrawn. She was extubated, with the post-extubation chest film appearing completely normal. Two days after extubation she developed respiratory distress again, requiring intubation. The chest film at that time showed consolidation in the lower part of the right hemithorax and a shift of the mediastinal structures to the left (figure 2). A thoracotomy was performed. A congenital right-sided diaphragmatic hernia with herniation of the liver and a part of the small intestine was found. The defect was repaired with direct sutures. She remained mechanically ventilated for a further three days. The remainder of her hospital stay was entirely uneventful.
Discussion
Severe cyanosis and dyspnoea are relatively common in neonates with respiratory distress syndrome. (4, 5) The culprit for this cyanosis is PAH and right-to-left shunting of blood through a PFO and ductus arteriosus (PDA) secondary to PAH. Cases of right-toleft blood shunting without pulmonary hypertension are virtually unknown in neonates. In adults R-L interatrial shunting without PAH or normal intracardiac pressures has been reported in platypnea-orthodeoxia syndrome. (1) The interatrial shunting of blood in platypneaorthodeoxia syndrome is thought to arise because of a pressure gradient between the right and left atrium, usually caused by compression of the right side of the heart by adjacent masses. PAH in a premature infant has previously been reported in the literature. (9) In our case, we hypothesized that the right-sided congenital diaphragmatic hernia may have changed the spatial relationship between the inferior vena cava and the PFO or increased the pressure on the right heart. This may have resulted in a jet of blood from the inferior vena cava streaming directly through the PFO into the left atrium. To our knowledge this is the first description of R-L shunting without PAH (a transient platypnea-orthodeoxia-like syndrome in a newborn) in a severely hypoxemic and cyanotic neonate with a right-sided congenital diaphragmatic hernia without herniation and sepsis.
Conclusions
Platypnea-orthodeoxia-like syndrome with right-to-left shunting through a PFO without PAH and with profound hypoxemia is a life-threatening condition. A right-sided congenital diaphragmatic hernia together with sepsis and positive pressure ventilation might explain this severe cyanosis and hypoxemia.
